Introduction
Gross abnormalities of human sperm morphology are rare, or are sometimes a transient phenomenon. Generally, >60% of spermatozoa in the ejaculate are morphologically normal, excluding this characteristic as a major cause of reduced fertility in men (Eliasson, 1977a) . However, in the overall assessment of a semen sample, diagnosis is made by reference to the total number of morphologically normal, motile spermatozoa per ejaculate. Since motility is necessary for successful fertilization it would seem reasonable that the morphology of living spermatozoa would correlate better with potential fertility than would the overall morphology of the ejaculate, particularly if the percentage of dead spermatozoa was high. Staining methods for differentiating between live and dead spermatozoa have long been available but no further experiences with this simple technique have been published since Fredricsson, Waxegard, Brege & Lundberg's (1977) call for more research.
The purpose of this study was to compare the distribution of different morphological types of spermatozoa in the live and dead populations and to relate these findings to the overall number of dead spermatozoa in the ejaculate.
Materials and Methods
The data for this study were obtained from 80 semen samples delivered for infertility investigations. Supravital staining of spermatozoa was carried out within 1 h of ejaculation by examining a dry smear from 100 µ of well-mixed semen and 200 µ of stain (0-67% eosin Y, 5% nigrosin in distilled water). This concentration of eosin has been shown to be most suitable for staining dead spermatozoa (Eliasson, 1977b (Fredricsson, 1978) . Since all the analyses in this study were carried out by one person the contribution to variance from this source was minimal. Similarly, there are a number of staining procedures available, such as the classic techniques (i.e. Papanicolaou), a method recommended by WHO (1980) , fluorescence (Tejada, Mavik, Winer & Friedman, 1981) or the novel pre-stained slides (Testsimplets) (Schoenfeld, Amelar, Dubin & Amelar, 1981) , but each of these have their disadvantages and all may be suspect since the report of Mortimer (1981) who ascribed functional differences to spermatozoa when viewed by light microscopy or by surface replica electron microscopy. While Mortimer (1981) did not suggest the involved electron microscopic technique should be used for routine seminology his final comment was "assessment of sperm morphology from vitally-stained preparations may represent a useful innovation".
Since there is little one can recommend if gross abnormalities of sperm morphology are consistently apparent, it would seem logical, as proposed by Fredricsson et al. (1977) , to relate fertility potential to the motility of the vital population. This has often been used by animal physiologists but has seen little application by clinical seminologists. The examination of a dry eosin : nigrosin-stained film is easy and economical in cost and time but can lead to an overestimate of the number of dead spermatozoa present (Burgos & di Paolo, 1951) . However, simultaneous estimation of morphology and vitality using the multiple exposure technique of Makler (1979) still presents many practical problems for most routine laboratories and is unlikely to be the method of choice for some time. The results of this study confirm and extend those of Fredricsson et al (1977) and show that significant differences occur in the distribution of morphological types between the live and dead populations, and that this is independent of the percentage of dead spermatozoa present. The techniques used however differ in that bright field and Nomarski optics were used rather than phase-contrast microscopy which can make visualization of eosin-stained spermatozoa difficult. Furthermore, in our much larger series (80 rather than 22) the analyses were made within individuals rather than across all individuals in a group. To remove the effects of large differences between individuals comparisons were made of all sperm types within each individual simultaneously and then aggregated over the total sample. Thus each individual acted as his own control and the effects of large differences between individuals were removed.
The finding that normal and small oval forms are preferentially distributed in the live population while spermatozoa with tail defects (excluding duplicates) preferentially appeared as non-vital is novel. Normal oval forms and small oval spermatozoa consistently show good progressive motility in ejaculates and it is probable that these forms should therefore be correlated best with fertility. Similarly, spermatozoa recovered from the pouch of Douglas at operation show a consistently better overall morphology (Mortimer, Leslie, Kelly & Templeton, 1982) although to date there have been few reports in the literature. Mortimer (1978) 
